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(57) Abstract: 



PURPOSE: An image sensor and 
a method of manufacturing 
thereof are to prevent loss of 
light and to focus again the 
incident light from a microlens. 

CONSTITUTION: A groove is 
formed by etching a device 
protecting layer( ) and an 
interlayer dielectric(7). A 
photodiode(3) is not formed to 
be contacted with a lower 
portion of the groove. The 
groove has a width to be 
gradually narrowed from its 
bottom portion. An insulating 
spacer is formed on a sidewall 
of the groove to insulate wiring 
from a reflecting layer. The 
insulating spacer is preferred to 
an oxide film and a nitride film. 
On the sidewall of the insulating 
spacer, a reflecting layer is 
positioned. The reflecting layer 
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is a film of a high reflectivity. By evaporating an insulating film(16), a substrate is 
planarized. A color filter(IO) Is then arrayed on the Insulating filnn. After forming a 
buffer layerd 1) on the color filter, a microlens is positioned to the resultant structure. 
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OlSAI^^g Omi£l tM36-.1 

a £f y £ & S 5^ * a 6^ fef2£l 2387 
01 

2:J|EOiaA|I2SgIlg:P|^AH02-304 



CMOS 0101 

^aa 

Ul SL412I 
012 = 011 



oil °ioH SOI e>Ai ai a4=afe 2!S gfxism, o^S£l □^ol3se!!5« ssh 
01 s£aoi2E 2i3f g^tfog £!lss^fe 31S aAi ss5^E^ s^o^ si^es 3?ii sf^^Al3l 

t^ CMOS OlOiXl^yAH ^ 3 UlSgfSS HlgSffeQI m^m 3aoSA|, OlS ?1ef S 

xidu/dfe. sMaoisE EEfe s£?iioiM M2i sasi j\b &^oii § 

:?l ggfXIiiiXh &^¥0||AH mm S^fe aSSI uni^of; &OI so| ^wqh i||2§2a}; 4^ 



oiQixidiAH, Dhoiasey^. a#§asi. :i:niioiAi 

SMA/ 

£1@ §2ti:>l$0ll GIDIXIdlAISI 3£€ SOj^b 

E2a UiXI E2dfe S g ^A|0||0)l (EfS OlOIXI^yAH «I>E 

E3a S E3bfe S ^►S2| OS ^AIOIIOII OIOIXId!/H X||5 



SSO0I2E 



«Ed 

«l2S^bHd. 
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^b|^o^^ 01 01 XI ^Ai( image sensor)d^ gsf S^^(optical image)S S:^! tls.^ ^^APIfe 
£x^|^X^^A-|, Oie a m^l^^^i^XK charge coupled device: 0|6^ CCD)^ im^ M0S(Metal-Oxide- 
Silicon: OlSh MOS) 3\mh\^D\ OH^ eSth ¥lx|0|| SioSAI a6^ 9H£IOi:?F 31IIHA|EiOII USEIH 

OI^EIfe :4iXmiD1, CMOS(Complementary MOS; 0|o^ CMOS) OlDIXI^lAl^ «l 0) a £ (control circuit) S 
^iimxH£lal^(signal processing circuit)^ ^^SSS Mg6fe CMOS D\^m 0|go^0^ a4i4^S}M 

Mos^^xiriiEiM een 0I51M oigmol x^ellx^^ll #^(output)M s^m^ >^?is g^^ise »lS6^fe ^ 

0I51& OmiXIdlAig »ISi^01l aiOiAl, OmiXI^Aioj Si,^£(photo sensitivity)S g:?FA|9|:?| 

in^Moi tJK 3 g 3^u:)^ ss:?i*oia. oimiiH. cmos oidixi^ah^ ^um i^xiah 

bK ^l^^m ^OPI ¥I5HAH^ ax^l omiXIdiAH ^^OIIAH Si^^IiV^^ ^^01 X^XI6^^ b|g(FIII 
Factor)S oFBj^ t^^oj SilgsjiQ 2iX|of. e^^H^ ^^^^ JtllZHt^ ^ Si:?! Iffl^Oil Jll 

£is §eH:?i*oii aoi^^ esHsi gidixi^ai bsssai. sioii^ asoii oi 

DIXI^AISI ^fi^^SlOl ?H^2«o^ sAiaol 2ia. 

£ie ^ai^ OIDIXI^AH^ :4:X^^d| ^ 2 ^M2)0I §S© ^£l^:?l&(1) Sf^Oll 

^AH ssaoisHO)::'^ a^^oii oidixi^asm ^^m^ nmos a pmos ^|Hxi>.£j =o| cmos ^ 

xKssoii sEAiaxi ae)Moi s^sa. ^xh^amssKz) ^^oii iwea ^giixir^ssj :hioim5! 

^ IIH^AI ^H<y(4)M UEftiia. 0101 S^UH<!fia^3Bt(PMD : pre metal dielectr ic)(5)0| m 

SSIH. X^I1S^bH^f^(6)0| S^SIW CIAI S^OH^Zl-^e^^dMO : Inter metal dielectr lc)(7)0l 

^ x-ii2S^bH<y(8)oi ^^bH<:fi^ ee^ tiH<y^^ o\o\ ^iXfms 

^^(9)01 1^£III 4iX^fim^^ ^^Oil ^^£^^Q(calor f 11 ter )(10)::?^ ^^ecf. ^^dF^a^ aiH(R). 

ii^{G) ^ M^{B)2i oieiioiaoi g^^a. oioi ^^dF^Eio<eiioi sB.s^ ^ 

s:>idi ^is biEis(ii)oj g^sin 3 moiB^g!i^( 12):?^ g^sa. 

□F0|3^^2E(12)o| XHS^^ aiXl^i:^ SE^ Z12[ ^AF§[ 4^X1 ( resi n):?^ OjgSCf. SEe^, ^^yH<y 

my\ SE^/^ ^ifg:Ni ^^^toi ^gacf. nam, wih#{ii)^ai ®¥3fe^SAi ^L^s^g:)|| 
£E^ 5Malxl>i^::^^ 

eha. D^ola^e!!^(12)fe B¥iarfc:°i a:?i£f ?ixi, nam SMaoisHT^fxisi 3^01, nsm s 
^HHd°i feoi. ?ixK b:?i eoii sish §§£1^ si^jsi B:?ia ¥3HI nam ^gys^s ssaoiof & 

nam. oioixi^ai:?f ns^sf £ioii,^oii maf «ai B¥Isf^°i ^j\d\ ^^^sbai o^o|B^e!^2| 

a:?l£ 3011 CCFdf ^4i£IDi EE°^ OFOIBS^^S^Ej SSa0l2H3}hX|£| SOI^ SJOIXIIHI £1^ bK 0| 

01! £i5H □FoiB^eii^::?^ :'i^s 4^sm£^. ^ ssaoisHoii s^ai 

3 ^ efs oh^ cm^ihi ^a. 

sEHt, sim^ sscfoisHoii §s}5i goi s^sxi &3 som°sMi oiaioia sspoishs tjibisi 
01! ^§5^:>ll s^si::'! ffH^oii :>^^aia B^isFdbsi S2fxi4iXK)ii s^m^ ssi a^oi q^i\\s^o\ 

ofMdi, ssaoisH ^^¥011^ OSS] ^^siMoi ^eaoi 2^°°^ □^olas^^g sasFoi asa 
aoi cfs MBS| :?iiBoiiA^ a s4^aoi ^^a°^Mi ^oixi^ sj^ias 3>3 sia. 



& aeni g^sMoii 2joH SOI ^^a^ ^^xi6^3 o^ean omiBMeii^a een ^mei s 

01 SMaolSH g^So^ asmfe 5ie QAI aS8^£^ s^oj Sif£g BIHI S^^AIgJ oioixi^ 
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0|6f, ^ ^^WQI ^SF^ ::'l^^0^01(AH e^^£J xi^M^ ^ ^^s^ goimiHi ^Al 

£2a LHXI E2d^ ^ S ^'A|0||0|| OJ^ GIOIH^AH HIS SSSOICf. 

eix-i. £2a^ e^^^ei g^a^^ ^^£^seh» sss ssth -^^ehsi &e£SAi. a 

^XFSmeiO). S^Seh§^^^(7). S^bH<ySge^M5)Sl g^^WIM ^^tm m(13)S S^e^a, 01 

OH. s^poisH(3)2f a(i3)°i x^¥:'^ ah^ ^^gii ^^jsisees s^^va. ^oi ^(13)« 
£Aiom si^u ^^011^ s&sf wfflsoi ch 4^ s^iq, ^es «ai 

OIOIA), £2b01I £AIS d^£f aOI . g(13)£| ^^011 SSev^ilIIIOI Ai(14)M M^^Q, 01 

^29|ii^fflioiAi(i4)^ m9\ ^«oii gafoi Di:^ SE^ Biioio^^^^ HH^oi inS^ 9iSLB^ o\mm 
^^gsoiiAi &}AFS(^^)a m^MB\D\ 9\m ^oia, oi:?iah ^2^et>^iiiioiAH z}\tdm ^ 

29is e^^t.^ ^^EH^ b^m 9Jio. n^x\^ s &m ^ a4^e ^r^i^ifapi ?^6^o^ ssaoisH ^^ 
oil a^o^ ^e^eoi ^^£1X1 6n?i ^iohah^ u\m^^ 2^^'^toi! £1oh ^^hhoiah^ m 
5^01 b^i^^afcf. ge^ei^^nijojAH^fe ^m^'. mm^' se^ <inf^sfei A^g5^fe 3101 

ma, 

0IO1A1. £2c2f ^^01 ^01 ^c^^^>iIHI01AH(14) ^^Oil >iII||0|AH §&^2| &}Ahe(15)M ^^t^Cf, 
&}AfS{15)^ ^aiS{Si)S. EIEffe(Ti)S. El EI^UO|^d^O| H{TiN) . S¥Ols(AI)e. ^dl(Cu)S ^ 

m^^mm m mow choh n^^Ahee ^1°^^ s!§§ ^ o^a. 

OlOJAi. £2d01l £AI9 bh2f ^01, aiX|>iM SE^ <^^lf^^ SEfe gfif^^:>llgSI §3S|(16)§ m^'o[0\ D\ 

m^mM^ am, oi i2js^{i6) ^oii mE\WEM]o)m o\B\o\mo. mm ^B^lE^^ oidixi^ 
AH^ 3^ sie ^o\q. o\o\a-\, ^^a^^E^(1o) ^^oii g&^f m ^m:H^\ ^mm 

b\mm{^^)m m^mji n amiB^e!is(i2)s bHmedDH^^ aiixi^r^ se^ >l^l^Q^ 

sEfe gsfaf?ii^£j m^^o\ Msm ^ sad. 

£2dM s^shs, e ^Aioiioii mm oiDixi^Aife HsaoisH ^^^oiiAi as^aoi ^•2t^ 
^ QAi mU2i m^m 3e^ sssiixi:^M:?f omiaseysM mm^ ^ eiA^£j^ e}A^ 

^ a4^» i^^Ai^ 4^ ain. ohg&i ^ ^'A^ s^oii "Uheoi s^aoi siSH^ cf^ sms ^oi 
A^aa^£ 3 ^yoi ^& &^A^S2f 2iun sia s^aoisH s^a:>i toi^oii ssmss fen 4^ 
sia, ^ e ^^soii [Efe oiDixi^Ai^ ai ssmgg ^oiaAi^iHs sssm b:hi i^Hiys 4^ 

£3a a £3bfe S ^AlOjlOll T^B OmiXl^fHAH HIS SS£Oia. 

£3afe £2a2i ^^EHOilAH ^^£h^EjM ^0| ^(13) U01I QH^eh MOI^CK ^, ^ ^A|Oj|0||A|fe g£ 

^ le^sie ssmxi S3 m uioii ^^dfeadog oHnafoi s&ae.^ £E3b2f soi win 

^oj ^AiojiMOiiAi^ ^i^^xisx^ ^ ssaoisH^ mo\ ^ ^^se ^sm^ou sspoi 

QiiMOij sMiHioje e ^i^^xiriixfs ^emb oioixi^AHoiis s ^^se ^ga^ g. s m 
sa :?i^ Ah^^^ b^i,^^t[ ^Aioiioii mE} =^xm£i^ :?i^a2iou. ^^d\^ ^aioii^ n 
¥it[ ^o\D\ 3 xii§^g 3101 o[^m ^a6^o^o^ sEg.^, s m^9\ mom m^2\ mmo^ 
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1 

OI0IXIiy>M01l SiCHAH, 

Dm 4.^011 i^as ^f:*! siixid^xh &^¥oiiAi iirfe cfssi xmiaai: 
SSI *^oii s^a fli2§aaf; 

A|#: 

^:3i ^EfgEi ^011 g«s oioiasey^ 

2 . 
OlOIXIiy/HOII SiOjAH, 

'^:>\ :3ie #011 g^sisi ^oi #i^xi4:ij ^^vchiah ss P^ei migojaf; 
gsi *^oii ssa Xll2il2sf: 

MS: 

M He8K)1 OI^WSM ^go^ 5jfe OlOIXIdlAi. 

3 

SEfe WI2i}0ll SiOjAH, 

fli2gaavs >iniioiA|g!g ^s^m sj^ omixi^UAj. 

4 

e^AISS ^£ISS. El&feS. ElEffeUOieefOIH, SPOIteg, SEfe g OJi= 5^ 

ua§ ojfe oiDiii^yAi. 

5 

mis £fe III2ifO|| SiCMAH, 

431 ^^£fgQ 4011 S4a S&2f@ MI4§aa}g CH OI¥«a 2!M ^§°S 8fe OlOIXIti! 

>M. 

6 

fllSifOII SiCHAH. 

401 ai3 S WI4§as|g 6hae}31l§2| e^a} SEfe §aaf3ll^2| sfQ| SEfe SMaiXI:i:M SJ§ ^§SS 

3^fe oioixi^y/H. 

7 

OIDIXI^AH IIISg,^SO|| SIOIAH. 
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91EXIISCH1 Si^IlrliJfS S^oh^ »iie?)i; 

li\^Bn:>l ^mm b^ow ams\ xms^efs sssffe x-ii2e3ji: 
^^iT SUI2I fli2§a9i ^^wi sa^M 91 e e^A^#g g^s^fe mBon: 
m sgfotof oi^cHa omixi^ii-M ^isgfa. 

8 

OIDIXI^UAH JllSgfaOII 9iO\M. 

'SlS^Xmrn SSoffe XI1 13311: 

y^i.fliiejipi asoii as2i siiggaig s^sh^ m^n: 

^:)\ Sifxi4;xi xi^2i ^:>i mi^eiB^g iiaisios ^siskji ss ssshfe aiae^ii: 

^^31 g°| *^0|l HI2§aetg SS6^^ HI4B3il: 

^:>\ mulsi &01 fli2gas,v^^oii ss^e e^A^ss s^sife «i533)i; 
feol.e^A^sol §as m ui^oii ifdfgQg g^o^fe fliee^ii: ai 
&*:3i ^^^l!El&^oll ohoiaseiss m^mt: xii733ii 
g Htfofoi oi¥oia oiDixiiy/H xiisaa. 

9 

JII7i} SEfe mSi^OII SI 01 AH , 

^iii xii2g2e|g gar 3? di§s^ae ^21011 °|6h ^mioiAias ^s^s eife oioixiiyAi m 

10 

«I7& SEfe aiSSOII SIOI/H, 

6^:J| yAhSS ^£ieS, Eia^S, ElEtMUOIMetOIE. S¥Olfee.^£IS SEfe g OIJ= 8t 

USS ^SHS Shfe 0IDIII6UAI. 

11 

HI7& Efe fll8&0|| SIOIAI. 
OIQIII^IIAI. 
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